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Cnoco6 <|iopMHpoBaHHsi aHH30TponHbix njieHOK h ycxpOHCTBO AJisi ero 


ocymecTBjieHHsi 


H3o6peTeHMe othochtcji k rexHOJiorHH npoH3Bo;iCTBa tohkiix n/iCHOK, 
o6ji2maK)mHx aHMsoTponHen cbomctb: onxMHecKMx, MarHHTHbix, 3jieKTpHMecKOM 


iUIH nOJiyHCHH^I njlCHOK nOJinpHSaxOpOB H3 KM^lKOKpHCraJlJlMHeCKHX ()KK) pacxBOpOB 

opraHHMCCKHx MaTepwajiOB, nanpHMCp opraHnqecKHX KpacHTCJieH. 

B HacTOfluiee BpeM5i iiiHpoKoe npHMCHeHMe, ocoGchho npvi npoM3BOACTBe 

VCrpbHCTB OT06pa>KeHH51 HH4)0pMaUHH HaUJJTH OnTMHCCKM aHH30TpOnHbie nJlCHKH, 

nojiyHacMbie h3 )KK pacxBOpOB opraHHMCCKHx KpacHxejieH [1] TaKHe njiCHKH 
npe^craBjiflioT co6om tohkhc cjiom MOJiCKyjiJipHO ynopjmoHCHHWx opraHMnecKHx 
BcmecTB. njiocKHe MOJiCKyjibi yKa3aHHbix BcmecxB crpynnnpoBaHbi b opueHTauHOHHO 
vnopjiziOHeHHbre ancaiviGjiH - HaAMOJiCKyjiHpHbie (cynpaMOJieKyjiHpHbie) KOMnjiCKCbi. 
rijiocKocTH MOJiCKyji H jiOKaiUHC B HMX AwnojibHbie MOMCHTbi onTHHCCKoro nepexoAa 
opneHTHpOBaHbi nepncHAHicyjiHpHO och MaKpocKonHHecKOH opHCHTauHH nojiynaeMOM 
njicHKH. JJflSi cosAaHHH TEKOH CTpyKTypw HcnojibsyerCH MCHjiKbKpHCTajijiHHecKoe 
cocT05iHHe pacTBOpa opraHHHecKoro BcmecTBa, b HacTHOCTH KpacirrejiH, b KOTopoM 
MOJieKyjibi yxce o6jiaziaK)T jiOKajibHOH ynopHjiOHeHHOCTbio, Haxofljicb b o;iho - hjih 
iiByMCpHbix KBa3HKpHCTajijiMHecKHx aFpcraxax, opHeHTHpoBaHHbix oTTHOCHTejibHo npyr 
iipyra. npH HaHCceHHH TaKoii CHcrcMbi Ha noBcpxHocxb ochobw npM Hajio>KeHHH 
BHCuiHero opHCHtHpyiomero BOSAeficTBHH ona npHodperaer MaKpocKonHHCCKyK) 
opHeHTauHK), KOTopaa b npouecce BbicwxaHHH pacTBOpa He TOJibKO coxpaHHercH, ho 
MO^er H noBbiuiaTbCH 3a cner hbjichhji KpHcrajiJiHsauHH. Ocb noji>ipH3auHH npH 3tom 
HanpaBjiena Bflojib opweHTHpyiomero BOS^teficTBHH, coBnaaaiomero c HanpaBJiemieM 
HaneceHMji nojiflpH3aTOpa. OcoGchhocth crpyKxypbi paccMarpHBacMbix hjichok 
onpeflejiHKrr Heo6xoAHMOCTb pa3pa6oTKH cneuMajibHbix cpeiicxB jisi^ »ix nojiyneHMH. 

H3BecTHbi pa3JiHMHbie MCTo^ibi (|)0pMMpOBaHMH yKasaHHbix ruienoK m, 
cooTBCTCTBeHHO, pasjiMHHbie ycTpoHCTBa /yiH Hx ocymecTBjieHii>i [ 2 ]. HanpiiMcp, 
HaHeccHHe ^CK pacxBopa ocymecTBjifliOT c noMombio <J)Hjibepbi hjih paKCJin, nocjieiiHHM 
MOKCT 6biTb HOKCBoro HJIH uHjiHHjipHHecKoro THoa. HaHeccHHC )KK pacTBOpa Ha 

nOBepXHOCTb nOjUIOKKH MOHCer npOXOJlHTb C OAHOBpeMCHHblM OpHCHTHpOBaHHeM 

HaaMOJieKyjwpHbix KOMnjieKCOB b onpeAejieHHOM nanpaBJieHHii, npouecc cyiuKH 


npOBOZlHMOCTH H T.JX. B MaCTHOCTH M306peTeHMe MOKCT 6bITb OTHeCCHO K yCTpOHCTSaM 


saeepujaer (|)opMHpoBaHHe onHCbieaeMbix njiCHOK. O^HaKO MSBCCTHbie ycrpoHCTBa He 
no3BOJiHK)T nojiyHMTb BOcnpoMSBOAMMbie napaMcrpbi njiCHKH c BbicoKOH crencHbio 
aHM30Tponnn, Hto oGycjiOBjicHo HapyuieHMKMM (Ae(J)eKTaMH) MO-neKy/i5ipHOM crpyicTypbi 
njieHKH npH ee (})opMHpoBaHHH. KpoMe roro npouecc 4)opMMpoBaHH5i njieHKH xpeGyer 
/i/iHTCJibHOM noAroTOBHTCJibHOM paGoTbi no pa3pa6oTKe ycjioBHii HaiHeceHHH juifi Ka^Kjiofi 
napxMM CbipbH. 

Bonpoc (|)opMHpOBaHMH onHCbiaaeivibix hjichok He/zocraTOMHO mynen. Flepe^ 
paapaGoTMHKaMH ctomt aa/iaMa noBbimeHMa crencHM opneHTHpoBaHHfl nojiynaeMbix 
njicHOK, yjiyMiueHHH BOcnpoH3BO/iMMOCTM MX napaiwerpoB, a TaK>Ke cxeneHU aHHSorponuM 

CBOiiCTB. 

npcAJiaraeMbiH cnoco6 h cooTBercTBeHrio ycrpoHCTBO ajih (J)opMMpoBaHHH 

aHMSOXpOnHblX nJlCHOK H3 ^kHJlKOKpHCraJlJlMMeCKHX paCTBOpOB OpraHMHeCKMX HJIM 

HeopraHHHecKHX BemecxB, b MacTHocxH orrrMHecKM aHHSorponHbix njieHOK m3 
pacTBopoB opraHMMecKHx KpacHxejieH, noaBOJinex nojiynaxb MaxepnaJibi c BbicoKofi 
cxencHbK) aHM30xponHH h BbicoKofi cxenCHbK) coBcpiiieHCXBa cxpyKxypbi 
(KpHCxajijiHHHocxbK)) npH SHaMHxejibHOH BOcnpoH3BOAHMOcxH pcsyjibxaxOB. B 
ycxpOHCXBC Hcnojibsyiox KOHCxpyKXMBHbiH ajiCMCHx AJiH iionojiHHxejibHoro 
opHeHTiipyiomero bosachcxbhh h co3AaHHfl peojiorHHCCKHx ycjiOBiiH (|)0pMHp0BaHii5i 
oneHKH noBbiuiaiouuHx cxencHb coBepuiCHCXBa ee cxpyKxypbi. 

ripHMeHHMOCXb 3aHBjn>!eMoro cnoco6a h ycxpoficxBa ne orpaHHHHBaexcH xojibKO 
(J)opMHpoBaHHeM onxHHecKH aHH30xponHbix ojieHOK H3 ^CK pacxBopa opraHHHecKoro 
KpacMTejw. HcKOTopbie hjichkh, c(i)opMHpOBaHHbie H3 HeopraHHHecKHX jiHOxponnbix 
yKHAKHx KpHcxEJijiOB, HEnpHMep OKCorH;](poKciiaa ^Kejiesa HJ1H OKCHAa BHHajEiH^ o6jiajiaK)T 

aHUSOTpOnHCH 3JieKXpHHeCKHX M MarHMXHblX CBOMCTB. 

Bbi6op ycjiOBHH (J)opMMpoBaHHfl aHH30xponHOH ruieHKii onpe;ieji5iiox b 
3aBiiCHMOcxH OX HcnojibsycMbix MaxepHajlOB, hx b«3kocxh, jiexynecxH pacxBopHxejin, 

CnOCOOHOCXM KHHCXHWeCKHX e^HHMU paCXBOpa K OpHCHXHpOBaHHK) H o6pa30BaHHK) 

cxpyKxypbi. J}jiH K2i7Kjioro KOHKpexHorx) cjiynaH Moryr 6bixb BbiopaHbi cooxBexcxByioiUHe 
CKopocxH nepeMCLueHHH KOHCxpyKXMBHbix ajieMCHxoB ycxpoHCXBa M noflaMH pacxBopoB, 
onpeiieneHbi pa3Mepbi nojiynaeMbix njieHOK h paccronHiiJi Me^K/iy ajieMCHxaMH 
ycxpoHcxBa. 

TexHtmecKHM pesyjibxaxOM aaiiBjiHeMOro HsoGpereHivi h^mctch paspaGoTKa 
KOHCxpyKUHH ycxpOMCXBa H cnoco6a 4)OpMMpOBaHHH aHH30xponHbix njieHOK H3 3KK 
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paCTBOpOB OpraHHMeCKHX HJIH HeOpraHHHeCKHX BCmeCTB, KOTOpwe nOBWCHT 

coBcpuueHCTBO CTpyKTypw noJiynaeMbix njienoK, yjiyHuiar BOcnpoii3BOflHMocTb 
napaMcrpoB, KaK no noBCpxHOCTH njiCHKH, xaK h no TOJimwHe, a xaK^Kc noBwcHT 

aHM30Tp0nHK) CBOHCTB. 

TexHMMecKHH peayjibTar HSoGpereHMJ! AOcrnraeTCH tcm, hto ycrponcTBO nnsi 

(J)OpMMpOBaHHH aHM30TpOnHbIX njlCHOK M3 >KMAKOKpMCTajlJlHHeCKHX paCTBOpOB HB, HO 

KpaHHCH Mcpe oziHOM, no/ino)KKe, coAep>KHT, no KpafiHen Mepe, oaho cpeziCTBO noziawH 
pacTBopa(-OB), no KpaifHen Mepe, oaho cpe^cTBo opneHTHpyfomero bos^ichctbh^ na 
pacTBop(-bi) n/njiH MOJieicyjibi, m/hjim na Ha^MOJieKyjiflpHbie KOMnjieKCbi, h, no KpafiHen 
Mepe, OAHO HanpaBjifliomee pacxBop cpeAcxBO, BbinojineHHoe b bwjxc njiacTMHbi(-H), 
ycTaHOBjieHHOH(-bix) c BosMO^KHOCTbK) o6ecneMMTb ndnaAaHHe pacTBopa(-OB) cHanajia na 
BHyrpeHHfOK), OTHOCHxejibHO opMCHTHpyiomero cpeACXBa, noBepxHOCTb njiacTHHbi(-H), a 
3aTeM Ha noA-no>KKy(-H), npHHCM BbiuieynoMHHyTbie cpCACTea BbinojiHeHbi c 
B03M0>KH0CTbK) OTHOCHTCjibHoro nepcMemeHMH c noAiio>KKOAep>KaTejieM(-aMM) h c 

B03MO)KHOCTblO yCTaHOBKH Ha Heo6xOAHMOM paCCTOHHMH Apyr OT Apyra M OT 

no/ino)KKOAep}KaTejifl(-eH). 

B 3aHBJieHHOM ycTpoHCTse Moryr 6biTb opeAycMorpeHbi cpcACTBa juiii 
({)OpMHpOBaHifH cpa3y necKOJibKHx njienoK hs pasHbix MarepnajiOB, KaK na pasHbix 
noAJio>kKOAep}KaTejiHx, rak h na oahom, 

IXnacTHHa MO^er 6biTb BbinojiHena hjiockoh m ycTaHOBjiena noA yrjiOM or 0° ao 
90"^ K njiocKOCTH noAJiOHCKOAep>KaTe;iH. Flo KpaHHeft Mepe, nacrb njiacrnHbi mo^kct 
npeAcraejiHTb co6oh uHjiHHApHHecKyio noBcpxHOcrb. 

B HanpaejieHHM, nepneHAHKyjiapHOM HanpaBjieHWK) OTHOCHrejibHoro 
nepeMeii^eniui BbiuieynoM^Hyrbix cpeAcra m noAJio>KKOAep?KaTeji5i(-eH), pasMepbi no 
K-paHHefi Mepe oahoh njiacrnHw MOryr 6biTb 6ojTbiue pa3MepoB noAJio>KKOAep}KaTeji5i(- 
efi), h/hjih jiHHeiiHbni nonepeMHwii pasMep KpaH njiacTHHbi, pacnojio^KCHHoro co cropOHbi 
noAiiO)KKOAep>KaTejiH, MOyKer 6biTb ne Menee AHHCHHoro nonepenHoro pa3Mepa 

(|)OpMHpyeMOH njICHKH. 

lio KpaMHCM Mepe nacrb noBepxHOCTM njiacTHHbi(-H) MO>KeT odjiaaaxb 
rHApo(|)iinbHbiMM h/mjim rHApo(})o6HbiMH CBOHCTBaMH. rio KpaiiHeff Mepe na HacTM 
noBepXHOCTH njiacTHHbi(-H) MOJKCT 6biTb BbinoJineH pejibec]). rLnacTHHa(-bi) mo^kct ObiTb 
BbinojiHeHa(-bi) m3 nojiHMepHOro MatepHana hjih njiacTHHa(-bi) BbinojiHeHa(-bi) m3 
pe3MHbi, MjiH njiacTHHa(-bi) BbinoJiHeHa(-bi) h3 no KpaHHefi Mepe Asyx pa3JiHHHbix 
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MaxepHanoB, cocnraejiHfomHx oxAejibHbie nacTM njiacTMHbi(-H) h/mjim cocraBjmioiaHx cjiom 
njiacTMHbi(-H). 

Ho KpaHHCH wepe, oaho cpe/iCTBO opweHTHpyioiuero bosacmctbhh mokct 6biTb 
Bb[nojiHeHO b BHm HO^KCBoro MJiM uMjiMHApHHecKoro paKejiM, BpamaiomerocH mjim hct. 
rio KpawHeM Mcpe oaho cpeACXBO opHeHTupyiomero B03AeMCTBM5i co^ep^KHT no KpaMHcK 
Mcpe OAHy AonojiHMTejibHyK) njiacTHHy, oahh kohcu KOTopofi 3aKpenjieH xaKHivi o6pa30M, 
4XO npM oxHOCMxejibHOM nepcMemeHHH AonojiKHxejibHOH njiacxHHbi h 
noAJio^KOAep>KaxejiH(-jieH), no KpaiiHeM Mepe nacxb noBepxnocxH AonojiHHxejibHofi 
njiacxMHbi CB060AHO nepcMemaexcH no nosepxHocxw noAJio>KKM HenocpeACXBCHHo 3a 

OCHOBHbIM CpCACXBOM OpHCRXMpyiOlUerO B03AeMCXBHH. 

rio KpaHHCH Mcpe, OAHO cpeAcxBo noAaHM pacxBopa(-OB) coAep>KHx no KpaMHen 
Mcpe OAHy (J)opcyHKy aaji noAaMw pacxBopa(-OB), h/ham no KpaHHcii Mepe, OAHy CMCxeviy 
nepcAafomnx eajiMKOB, h/hah no KpaMHCH MCpe, oahh KanaA c AOsaxopOM noAann 
pacxBppa(-OB). 

Ha noBepxHOCXH, no KpaHHefi Mepe, oahopo opHeHxnpyiomero cpeACXBa mojkcx 
5biTb c(})opMHp)OBaH peAbe(|). 

VcxpoHCXBo M0>KeT Gbixb AonoAHHxeAbHO CHa65KeHO, no KpaHHefi Mepe, oahhm 
cpeACXBOM juisi yAHAeHMfl pacxBOpHxeAH H3 4)0pMHpyeMOH aneHKH, Koxopoe MOHcex 6brrb 
BbinoAHeHo B BHAC HarpeBaxcAbHoro sAeMenxa, h/hah y3Aa B03AyiiiHoro hah rasOBoro 
o6AyBa, h/hah y3Aa oGjiyMenHH, h ycxanoBAeHO xaKHM o5pa30M, HXo6bi oGecnennxb 
o6pa6oxKy, no KpaHHefi Mepe, nacxH noBepxnocxH hoaao^kh, 

VcxpoficxBo M05Kex Gbixb AonoAHHxeAbHo CHaG^ceHO CpeACXBOM oSecneHCHHH 
cxauHonapHbix ycAOBHH, no Kpafiaefi Mepe, oahhm aHXHBH6pauH0HHbiM cpeACXBOM, 
CHCxeMofi aBxOMaxHMecKOro ynpaBACHHH h/hah KOHxpoAH npouecca 4)opMHpoBaHHyi. 
, TexHHHecKHH pe3yAbxax cnoco6a (})opMHpoBaHHfl aHH30xponHofi hachkh h3 
>KHAKOKpHcxajiJiHMecKHx pacxBopOB opraHHHecKHX h/hah HeopraHHHecKHX BcmecxB 
AOcxHraexcH xcm, hxo cnocoG BKAWMaex noAany pacxBopa(-OB) xaKHM o6pa30M, mxo 
pacxBop(-bi) nonaAaex(-K)x) na noBepxHOCxb HanpaBAHiomero pacxBop(-bi) cpcACXBa, a 
3axeM Ha noAAO>KKy, rAe ero noABCpraiox BHeuiHCMy opneHXHpywmeMy B03AeHCXBHK), 
npHMCM B npouecce {J)opMHpOBaHHH HACHKH noAAO>KKa H cpCACXBo noAaHH pacxBOpa, 
HanpaBAHiomee pacxBop cpcACXBo, cpcACXBO opneHxnpyiotuero bosachcxbhh BsaHMHO 
nepcMemaiox b nAOCKOCXH (|)opMHpyeMOH nACHKH. 


riocjie h/hjih b npouecce opMeHTMpyFOuuero B03AeMCTBHH <J)opMHpyeMyio njiCHKy 

cyuiaT. 

HanpaBjifliomee >KH;iKOKpMCTanjiHHecKMH pacTBop cpeAcxBO pacno/iOMccHO ot 
noAJiOKKH H cpeACTBa opHeHTMpyiomero BOSAeficTBHH Ha paccroflHHii, o6ecneHHBaiomeM 
jiaMHHapHoe TeneHHe pacTBOpa Ha noAJio^kKy. 

PaccTOHHHC MOK^y cpe/iCTBOM noAaMM, HanpaBJiflK)mHM h opHeHTupyfoiMMM 
cpCACTBaMH, a TaK>Ke paccroHHMe BbimcHaaBanHbix cpCACTB ox no/uio>KKOjiep>KaTejiM 
Bbi6HpaK)T H3 ycjiOBMH (j)OpMMpoBaHHH ruicHKH onpej^ejieHHOH TOJiiJUHHbi Ha no;ui6)KKe H 
ooecncMeHMH /laMMHapnoro TeneHMH >KMAKOKpMCTajTjiMHecKorx) pacTBOpa npii KacannH c 
noAJic»KKOH M npM TeHCHMM pacTBopa Ha noAJio>KKy. 

H3 cpejicTBa fioAaMH )KK pacTBOp uomerrcn Ha HanpaBjiJifomee cpeACTBO, rjxe y^Q 
npoHcxo^HT npeABapHTejibHan opHeHTauMH. KpOMe Toro, KOHcrpyKTHBHbie ajieMCHTbi 
ycTpOHCTBa ycraHOBjieHbi na xaKOM paccTOHHWH Apyr or ^pyra m ;iBH>KyTCH c raKoR 
CKopocTbK), MTO B noTOKC pacTBOpa, nocrynaiomero na noAJio>KKy, ycraHaBjiMBaercJi 
jiaMHHapnoe TeneHHe. 3to cnocoGcTByer opMeHXMpoBaHHK) KMHexHHecKHx c^ihhhu 
(3JieMeHTOB AHcnepcHOH ^ashi) pacraopa h nojiyneHHio ynopajiOHeHHOH crpyicrypbi no 
BCCH rjiyGMHC njieHKH. OrcyrcTBHe Typ6yjieHTH0CTH npn noaase pacTBopa Ha noaraOKKy 
H npHjio^eHHH opHeHTHpyiomero B03fleHCTBH5i yMCHbiuaeT hhcjio fle(J)eicTOB crpyKrypbi, 
Bbr3BaHHbix pa30pHeHTauHeH. 

CymHOCTb H3o6peTeHHH noHCH5ieTCH cjieziyK)mHMH HepTe:)KaMH: na (j)Hr.l 
npeAcraBjreHa npHHunnHajibHa^ cxeMa ycranoBKH rsih 4)opMHpOBaHi«i aHiooxponHbix 
luieHOK; na (J)Hr.2 cxeMaxMHCCKH npe^cxaBJieHO pacnpeAejieaHe KHHexMnecKHx eAHHHU 
(sjieMCHxoB flHcnepCHOH <t)a3bi) b pacxBope, npH (l)opMHpoBaHHH tuieHKH: a) b 
xpajiHUHOHHOH cxcMC, 6) HO 3aHBjiHeMOMy cnoco6y. 

OcHOBHbiMM y3JiaMH ycxpOHCTBa^ npe^cxaBjieHHoro na (l)Mr.l, 5ibjihk)xch: 
noAJio>KKO/iep>Kaxejib 1, cpej^cxBO noAaMH nHcnepCHofi ciiCxeMbi 
(HCHj^KOKpHCxajiJiHHecKoro pacxBopa opranHHecKoro hjih HeopraHHwecKoro BcmecxBa) 2, 
HanpaBjiHK)mee cpejoiCTBO 3, cpe^cxBO opHCHXHpyiouxero B03;ieHCXBi« 4. noiuio>KKy 5 b 
npouecce pa6oxbi ycxpoiicxBa ycxanaBjiMBaiox na noAJio>KKOAep>Kaxejie 1. Cpencxsa 3 h 4 
vcxaHOBjicHbi c B03M0>KH0cxbio oxHOCHxejibHOFO nepeMeiucHiw c noiuio>KKOiiep>KaxejieM 
1 xaKHM o6pa30M, Mxo6bi o6ecneHHXb uonany naHocMMoro pacxsopa no Bcefi njioiaaan 
nozino^KH 5 h o6ecneHHTb BHCiuHee opneHTHpyiomee B03fleHCXBHe na KiiHeTMMecKMe 
ejlHHHUbi (ajieMCHXb! AHcnepcHon 4>a3bi) pacxBopa. KpoMC xoro, hmccxch BOSMOMCHocrb 
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KpenjiCHHH cpcACTB 3 H 4 Ha hcoGxojeihmom paccroHHWH jxpyr or Apyra, m ot 
nozuio>KKOAep>KaTeji5i. 3th paccroHHHJi BbiGnpaioTCfl h3 ycjiOBH5i pasHOMepHoro 
HaHeccHHfl pacTBopa na nozinOKKy, ct)opMHpoBaHH$i naMHHapHoro TeMeHHH b noroKe 
pacTBopa HaHOCHMoro na noAJio>KKy ((J)Hr.26), h paBHOMCpHOro opneHTHpyiomero 

B03AeHCTBHH Ha KHHCTHHeCKHe CAHHHUbl paCTBOpa HO BCCM TOJlLUMHe HaHOCHMOrO CJIOH. B 
3aBHCHMOCTH OT BH3K0CTH paCTBOpa M Heo6xOAHMOH TOJTLUHHbl nOJiyMaCMOH 

aHHSorponHOH njiCHKH b Ka'>KjxoM KOHKpcTHOM cjiynae onpe>aejT«K)T yKasaHHbie 
paccTOHHMH H CKopocTb OTHOCHTCjibHoro nepeMemcHMfl cpe^CTB 3, '4 M 
noiiJio>KKOAep>KaTe/iH. YKasaHHbie paGoHwe napaMCTpbi ycrpoficTBa onpejEiejiKiOT 
3KcnepHMeHTajibHo mjih paccMHTbiBaiOT no HSBCcTHbiM ajiropHTMaw. 

Cpe^CTBO noziaMH pacTBopa pacnojiaraiOT m/hjih BbrnojiHHiOT TaKWM o6pa30M,- 
MTo6bi paCTBop nonaaaji na BHyrpeHHiOK) (oTHOCHTCJibHO cpe^CTBa opHCHTHpoBaHHii 4) 
noBcpxHOCTb cpeACToa no^aMH 3 h no^ /leHCTBHCM cnjibi T5i>KecTH cboSoaho nocrynaji na 
noAJio>KKy, sanojiHHH npoMOKyroK Me>K/iy cpe^CTBaMH 3 h 4 no bcch uiHpHHe hoajiojkkm. 
Kpaii cpcACTBa 3 c KOToporo ocymecTBjiHiOT no^any pacrsopa na noAJio>KK7 o6biHHO 
ycraHaBjiMsaiOT napajuiejibHO npoAOJibHOM och paKejix h cxx)TBeTCTBeHHO 
nepneHAMKyjiiipHO HanpaBjieHHK) jxBuyKCHHH. 

OAHaKO Moryr 6biTb cjiynaH, Kor^a yKasanHbiH Kpafi cpeAcrsa 3 h npoAOJibHa^i ocb 
cpe^cTBa 4 hc napanjiejibHw. 3to Gy^er Heo6xoAHMo jinsi nojiyHeHiw aHHSOTponnbix 
ruienoK c pasjiHHHbiMH xapaicTepHCTHKaMM no njiou^a^H. PaajiHHHoe paccroHHne MC^K^y 
KpacM cpe/iCTBa 3 m cpcactbom 4, B^OJib npoAOJibHofi och cpe/iCTBa 4, npHBe^er k 

HeOAHOpOAHOCTH TeHCHHH paCTBOpa Ha nOJDUlOJKKy H, COOTBerCTBeHHO pasjiMHHoro 

opHCHTHpyiomero bosachctbh^i na KHHCTHHecKHe eAHHHUbi pacTBopa b pasnwx isiecrax 

n0AJ105KKH. 

ripHMCp peajIHSaUHH CnOCOSa 4>OpMHpOBaHMH OnTHMCCKH aHH30TpOnHOH njICHKH. 

HcxoAHbiM MaTcpnajiOM jxnn nojiyMenHJi onTHMCCKH aHHSOTponnofi n-ncHKH 
HB/iHCTCfl )KK BOAHbiH pacTBop cyjib(j)HpoBaHHoro HHAaHTpoHa. KoHucHTpauH^? KpacirrejiH 
B Hcnojib3yeMOM jiHOTponnoM )KK cocraBJiHer 7,0 secoBbrx %. CpcACTBOM 
opHCHTiipyiomero BOSAencTBHH HBjineTCH paKCJib Manepa JSf«4, npeAcraBjiHiouxHH coooh 

UHJIHHAP C HEBHTOH Ha HCrO rtpOBOJlOKOH, HTO 06eCneMHBaeT TOJltUHHV MOKpOrO CilOH 9,5 
MKM. CpCACTBO HOAaMH JI)KK npeACTaBJIHCT C050H nJlOCKyK) nJiaCTHHK>% yCTaHOBJlCHHyiO 

noA yr/iOM 60^ k rjiockocth noAJio>KKH. PaccrojiHHe MOKAy cpcACTBaMH 3 m 4 cocraBiwer 
2mm. CkopocTb nepcMeiueHHH cpcACTB 3 h 4 OTHOCHrejibHO noAJio>KKH - 12,5 mm/cck. 
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nocjie HaHeceHHH Jl^KK, opHeHTHpoBanHH h cyuiKH nojiynaiOT njiewKy tojiuimhoh 0,3 - 
0,4 MKM, MMCiomyio onxHMecKMe xapaicTepHCTHKM Kd = 25 npH T = 40%, r e. jiymuHe no 
cpaBHCHHK) c TpaanuHOHHO nojiyHacMbiMH juin TaKMx CHCTCM Kd = 20-22 npn T = 40%. 

(Kd - AMXpOHHHOe OTHOlUeHHC). 

TaKHM o6pa30M, npeAJiOKeHHwe cnoco6 h ycTpoficTBO /ijth ero ocymecrajieHMH 
OTKpbieaiOT HOBbie bo3mo>khocth jxj\h noiiyMCHMH TOHKMX njiCHOK, o6jiaAaK)mHx 
aHH30TponHeH cbohctb (onTHHCCKHx, MarHMTHbix M T,jx.) H coBepLueHHOH crpyicrypoH. 
npH Mcnojib30BaHMM saflBjicHHoro M3o6peTeHMH nojiyMaiOT njicHKy c 6ojiee coBepuieHHOH 
CTpyicrypoH (h KaK cjie/iCTBue, c 6ojiee bwcokom aHMSoTponneM cbohctb), mcm npw 
aHajiorHHHbix Mcro/iax (b aHajiornMHbix ycjiOBHJix), 6e3 Hcnojib30BaHHH HanpaBji«iomero 
cpe/iCTBa 3a5!BjieHHorf KOHcrpyKUHn. ripe/iCTaBJieHHbiM npHMepoM He HcnepnaHbi Bce 
B03M05KHbie Hcnojib30BaHH5i sajiBjiCHHoro H3o6peTeHHH. Moryr 6biTb nojiyneHbi KaK 
oTxiejibHbie njieHKH Ha pa3Hbix noAJTo>KKOj5ep>KaTejTHx, raK h o;iHa hjth HCCKOjibKo hjichok 
Aa>Ke c pa3HbiMH xapaKrepHCTHKaMH Ha oahom noAjioncKOiiepJKaTejie. Sa^iBjieHHaa 
ycraHOBKa h cnoco6 Moryr 6biTb Hcnojib30BaHbi KaK caMocTOHxejibHbiH yseji iinu 
onepauHM a jiioGom xexHOJiorHHecKOH jimhhh (|)opMHpOBaHHH aHHsmponHbix luienoK. 
XopouiHe pesyjibTaxbi nojiyneHbi npw HcnojibsoBanHH ycrpOHCTBa c 

aHTHBH6paUH0HHbIMH H ^^pyTMMH CpCj^CTBaMH, CTa6HilM3HpyK>mHMM yCJIOBHfl HaHeceHHH. 

KpOMe Toro, nojiesno HcnojibsoBaxb cpejatCTBa aBxoMaTHHecKoro ynpaBjieHH^i h KOHxpojw, 
oco6eHHO c KOMnbfoxepHbiM nporpaMMHbiM ynpaBjienHCM npoueccoM. 


HCTOHHHKH liH())OpMaU|HH 


1 . RU 2 1 55978, 1 0/09/2000, G 02 B 5/30 

2. US 5 739 296, 14/04/1998 
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<l>opMyjia u3o6peTeHHn 


1 . yCrpOHCTBO J\n5i 4)OpMMpOBaHMH aHH30TponHblX njICHOK H3 >kM/lKOKpHCTajlJlHHeCKHX 

pacTBOpOB opraHHHCCKHx h/mjih HeopraHMHCCKHx BemecTB Ha, no KpaHHeii Mepe 
OflHOM, nojuio^KKC, coAep>Kamee, no KpaiiHeM Mepe, o^ano cpeziCTBO no/ianH pacTBopa(- 
ob), no KpaHHen Mepe, o^ho cpe^CTBO opHeHTMpyioLuero B03;ieiiCTBHH na pacTBop(-bj) 
vi/i\m\ Ha MOJieKyjibi, h/hjih Ha Ha/iMOjieKyjinpHbie KOMnjieKCbi, h, no KpaiiHeH Mepe, 
o;iHO HanpaBjTHiomee pacTBop cpe/icxBO, BbinojiweHHoe b Bvmc njiaCTHribi(-HX 
ycTaHOBJieHHOM(-bix) c B03Mo>KHOCTbK) o6ecneMMTb nonaiianne pacTBopaC-OB) 
CHaMajia Ha BnyrpeHHiOK), OTHOCMxejibHo opweHTHpyiomero cpe^CTBa, noBepxHOcxb 
njiacTMHbi(-H), a sareM na noAjio>KKy(-M), BbiuieynoM5iHyTbie cpe^CTBa BbinojineHbi c 
B03M0>KH0CTbK> OTHOCHxejibHoro nepeMcmCHMH c noAJio)KKo;iep)KaTejieM(-flMM) m c 

B03MO>KHOCTbK) yCTaHOBKH Ha Heo6xOj[lHMOM paCCTOflHMH JXpyV OT JXpyVSi M OT 

no;uio>KKo/iep>KaTejT5i(-eH). 

2. ycrpoMCTBo no n.l oTjiHHafOLi^eecH tcm, hto njiacTHna BbinoJiHena njiocKofi h 
ycTHHOBJieHa noA yrjioM or 0^ ao 90^ k njiocKocTH no/uioxcKOAep^Karejia, 

3. ycrpoHCTBO no n.l oTjiHHaioiAeecH tcm, hto, no KpaHHefi Mepe, nacrb njiacTHHbi 
npeAcraBjiHer co6om mijiHHApHHecKyio noBepxHOCTb. 

4. VcrpoHCTBO no jiK>6oMy h3 n,n. 1-3 OTjiHHaiomeecji tcm, hto b HanpaBjiennH, 
nepneHAHKyji5ipHOM HanpaBjieHHK) OTHocHrejibHoro nepeMemeHw^i BbiuieynoM5iHyTbix 
cpencTB \i noAiio)KKOAep>KaTeji5i(-eM), pa3Mepbi no KpafiHen Mepe oahoh njiacTHHbi 
6ojibuie pa3MepoB noAJioxcKOAep)KaTejiH(-eH), h/hjih jinHeiinbiH nonepennbiH pa3Mep 
Kpa5i njiacTHHbi, pacnojiOHcenHoro co cropoHbi noAJio^KKOAepHcaxejiH, hc Menee 
jiHHeHHoro nonepeMHoro pasMCpa ({)opMHpyeMOH njienKH. 

5 VcTpoHCTBO no JTK)6oMy H3 n;n.l-4 OTjinnaiomeecfi tcm, hto no KpanneH Mepe nacTb 
noBepxHOCTH njiacTHHbi(-H) oGjia^aer rMApo(J)HjibHbiMH mjih rM;xpo(})o6HbiMH 

CBOffCTBaMH. 

6. YcTpOHCTBo no jiK)6oMy H3 n.n.1-5, orjiHHaioiueecH xeM, hto no KpaHHefi Mepe na 
HacTH noBepxHOCTH njiacTHHbi(-H) BbinojineH pejibe(j). 

7 VcipoHCTBO no jiioGoMy h3 n.n.1-6, OTjinnaiomeecH tcm, hto njiacTHHa(-bi) 
Bbmo;iHeHa(-bi) h3 nojiHMepHoro Maxepnajia hjih njiacTHHa(-bi) BbinojiHeHa(-bi) h3 
pe3HHbi, hjih njiacTHHa(-bi) BbinojiHeHa(-bi) hs no KpaHHefi Mcpe nnyx pasjiHHHbix 
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MaxepHajiOB, cocraBjiHiomHx OTOejibHwe. nacTH njiacTMHbi(-H) m/hjih cocraBjiHiomHx 

CJIOH njiaCTHHbl(-H). 

8. ycrpoHCTBO no jiK)6oMy h3 n.n.1-7 oxjiHMaiomeecK tcm, hto, no KpaHaen Mepe, oj^ho 
cpcACTBO opneHTHpyiomero BosAcHcrBMH BbinojineHO b bum HOKCBOro hjih 
UMjTMH/ipHHecKoro paKejiH, BpaiixaiOLueroca hjih hct. 

9. VcTpoHCTBO no jiK)6oMy M3 n.n.1-8 oTJinnaioineecw tcm, hto KpaHHen MCpe o^ho 
cpeziCTBO opneHTHpyK)mero B03;ieHCTBHH co/iep>KHT no KpariHen Mepe oziny 
>aonojiHHTejibHyK) njiacTHny, ojxhh kohcu KOTopofi aaKpenjien raKMM oopasoiCi, hto 
npn OTHOcnrejibHOM nepeMemeHMH ^onojinnTejibHOH njiactHHbi h 
no;uT05KKo;iep>KaTejiH(-jieM), no KpaHHen Mcpe Macxb noBcpxHOcru AonoiiHMxejibHOH 
njiacTHHbi CBo6o;tHO nepeMcmaercH no noBepxHOcrn nozuio>KKH HcnocpejoiCTBeHHO aa 

OCHOBHbIM Cpe;iCTBOM OpneHTMpyiOmerO B03J[ieMCTBH5I. 

10. ycrpoMCTBO no jiK)6oMy h3 n.n.I-9 orjiHHaiomeecH tcm, hto no KpaMHen wepe o^ho 
cpeziCTBO nojiaMH pacTBopa(-OB) coAep>KHT no KpanHefi Mepe o^ny (j)opcyHKy jviyi 
no^iaHH pacTBopa(-OB), h/hjim no KpaHHCM Mcpe o^ny CHcreMy nepe/iaFomnx BajiHKOB, 
h/hjih no KpaHHCM MCpe ohhh Kanan c floaaxopoM no^aMM pacTBopa(-OB). 

1 1. ycrpoHCTBO no Jiio5oMy H3 n.n. 1-10 oxjiHHaiomeecH tcm, hto na noBcpxHOCTH, no 
KpaHHen MCpe, oahopo opHCHTHpyioiuero cpeAcrea c4)opMHpoBaH pejibecj). 

12. YcrpoHCTBO no jiK)6oMy h3 n.n. 1-11, OTJiMHaioiueecH tcm, hto ycTpoiicTBO 
AonojiHHTejibHO CHa6>KeHO, no KpaHHCH Mepe, oahmm cpcactbom jxsisi yAajiCKHn 

paCTBOpnXCJlH H3 (|)OpMHpyeMOM njlCHKM. 

13. VcrpoHCTBO n.l2, OTjiHHaiOLueecH tcm, HTO cpcACTBO AJi^ y^ajieniw pacTBopHTCJw H3 
4^opMHpyeMOH njiCHKH BbinojiHCHO B BHjxc HarpcBaTCJibHoro 3JieMeHTa, h/hjih y3Jia 
B03zxyuiHoro hjih ra30Boro oG^ysa, h/hjih y3Jia oGjiynenHH, h ycraHOBjiCHO raKHM 
o6pa30M, HTo6bi o6ecneHHTb o6pa6oTKy, no KpaMHcfi MCpe, naCTH noBcpxHOcrn 

nOJU10>KKH. 

14. YcrpoHCTBO no ;iK)6oMy h3 n.n. 1-13, orjiMHajouueeoi tcm, hto ycrpOMCTBO 
wnojiHurejibHO CHa6>KeH0 cpe^crBOM o6ecneHeHH« crauHOHapHbix ycjiOBHH. 

15. YcrpoHCTBo no ;iK)6oMy h3 n.n. 1-14, orjiHHaiomeecfl tcm, hto oho ^onojiHHrejibHO 

CHaO^KCHO, no KpaHHCM MCpe, 6;iHHM aHTHBHGpaUHOHHblM Cpe;iCTBOM. 

16. YcrpoiicTBO no jno6oMy h3 n.n. 1-15, OTjinnaiOLueecfl tcm, hto AonojiHUTCJibHO 
cnad^eHO chctcmoh aBTOMarHHecKoro ynpaBjieHH>i ii/iuih KOHTpojw npouecca 

(})OpMHpOBaHHH. 


17. CnOCoS (})OpMMpOBaHH>! aHM30TpOnHOM njlCHKH M3 >KH;iKOKpMCTajlJlHHeCKHX 

pacTBopoB opraHMHCCKHH h/mjim HeopraHMHecKMX BemecTB BKJiK)MaiOLuiiH nojxsmy 
pacTBOpa(-OB) TaKMM o6pa30M, HTO pacTBOp(-bi) nonaaaeT(-K)T) wa noBepxHocxb 
HanpaBjiHiomero pacTBop(-bi) cpe^crBa, a sarcM Ha noAJioncicy, r^e ero no;iBepraK)T 
BHeiuHevfy opMeHtMpyiomeMy B03jieHCTBHK>, npwHeM b npouecce (})opMMpoBaHHji 
njiCHKM noAJio>KKy BsaHMHO nepcMeiuaiOT b nnocKOCTM (j)opMHpyeMOM njicHKM co 
cpe/iCTBOM nojxdmH pacTBopa, HanpaBjiHK)mnM cpcACXBOM h cpe^icreoM 
opueHTHpyiomero BOSjxeiicrsnH, 

18 Cnoco6 no n. 17 oTjiMHaiomHHCH tcm, mto nocjie h/hjim b npouecce opMeHTupyfomero 
B03;ieHCTBH5i (})opMHpyeMyio njicHKy cyuiar. 

19. Cnoco6 no n.n.l7 hjih 18 OTJiHHafOmHwCH tcm, hto HanpaBjiHfOuuee pacrsop cpe/icTBo 
pacnojio^KCHO or uojuio^kku h cpcACXBa opHCHTHpyiomero bosachctbhh na 
paccTOHHHH, o6ecneHHBaK)meM jiaMMHapnoe TeMCHHe pacxBOpa Ha noAJio>KKy. 

20 Cnoco6 no jiK)6oMy h3 n.n, 17-19 OTJiHHatomnficH tcm, hto paccTOHHHC MOKay 
cpCiiCTBOM nojiaHH, HanpaBjijnoiMHM h opHCHTHpyiomHM cpe^xcTBaMM, a TaK>Ke 
paccTOHHHe BbiuieHassaHHbix cpeAcre or no;ui05KKo;iepxcaTejw Bbi6HpaK>T h3 ycjiOBMH 
^opMHpoBaHMH njieHKH onpejiejieHHOH TOJimnnbi Ha noAJio>KKe. 
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OHr.2 


Pe(|)epaT 


H3o6peTeHHe othochtch k TexHOJiorwH npon3BOflCTBa tohkhx aneriOK, 
oojiaaaiomHX aHHSOTponHefi cbohctb: ormiHecKHX, MarHHTHwx, ajieicrpHHecKOH 

npOBOflHMOCTH H T.fl. B qaCTHOCTH H306peTeHHe MO>KeT 6bITb OTHeCCHO K yCTpOHCTSaM 
JXnf\ nOJiyMCHHfl nJICHOK nOJlHpHSaTOpOS H3 >KHflkOKpHCTaji;iH4eCKHX (^K) pacTBOpos 

opraHHwecKHx MarepHajiOB, nanpHMep opraHuwecKHx Kpacure/ieH. 

npeACraBjieHHbie cnoco6 h ycrpoficTBO fljwi (})opMHpoBaHH5i aHH30TponHbix njieHOK h3 

>KHflKOKpHCTaJIJlHHeCKOrX) paCTBOpa nOSBdJIHIOT nOJiyWHTb njICHKH c bwcokhmh 

xapaicrepHCTHKaMM h bbicokoh crencHbio coBepuieHCTBa opneHTnpoBaHHOH crpyicrypbi 
npH 3HaHHTe;ibH0H BOcnpOH3B0flHMOCTH pe3yjibTaT0B. B ycraHOBKC HcnojibsyeTCH 

KOHCrpyKTHBHblH 3JieMeHT JUJIH flOnOJlHHTCJlbHOrO OpHeimipyiOmerO B03fleHCTBHH B 

coweraHHH co cpeacTBOM noaanvi h cpeacTBOM ocHOBHoro opHCHTHpyiomero 
B03fleHCTBHfl. KpoMC TOPo, o6ecneHeHa BO3M0)KHOcTb noBbiuieHHfl crpyKrypHoro 
coBepiucHCTBa B npouecce 4)opMHpoBaHHa anCHOK, mto 3ajio>KeHO b KOHCrpyicrHBHOM 
HcnojiHCHHH yKa3aHHoro ajieMCHxa. 


n 
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